The use of sentinel lymph node biopsy for the T1 melanoma is controversial. Recent reports have demonstrated that certain T1 melanomas are at increased risk for early regional metastases and late recurrence when compared with all thin melanomas. The purpose of this study was to review the authors' experience with wide excision and sentinel lymph node biopsy for certain patients with T1 melanoma. A retrospective analysis of 34 patients with T1 melanoma was completed over a 3-year period. Indications for sentinel lymph node biopsy included a Breslow thickness of less than or equal to 1 mm, a Clark level of III or IV, tumor ulceration, or tumor regression. Twenty-four patients met these criteria (13 men and 11 women). 
Current indications for sentinel lymph node biopsy (SLNB) in patients with invasive melanoma are based on the thickness of the lesion. [1] [2] [3] [4] [5] These lesions include the T2 melanoma (Breslow thickness, 1.01-2 mm) and the T3 melanoma (2.01-4 mm). However, its use for T1 melanoma (Յ1 mm) is controversial. 6 -10 This is primarily because the risk of regional metastases for the T1 melanoma is low, the therapeutic and survival advantage is small, and the potential morbidity of SLNB may outweigh the benefits. [11] [12] [13] However, there are several recent studies that have reported regional lymph node involvement at the time of primary excision as well as later recurrence in the patient with melanoma less than 1 mm in thickness. 11,14 -17 Despite this, a general consensus regarding the necessity of SLNB in patients with T1 melanoma is lacking. Thus, it was the intent of this study to evaluate a series of patients with stage 1 and T1 melanoma to determine whether SLNB is necessary or beneficial.
Methods
A retrospective analysis of 34 patients with stage 1 and T1 melanoma was completed. The study interval was from June 1997 to November 2000. Indications for SLNB included Breslow thickness less than or equal to 1 mm, Clark level III or IV invasion, ulceration, and regression. SLNB was not performed in patients with melanoma in situ or Clark level II invasion. The criteria for SLNB was obtained in 24 patients (71%) and was not obtained in 10 patients (29%). Patients who met the criteria included 13 men and 11 women. Mean patient age was 47.6 years (range, 23-88 years). Mean tumor thickness was 0.69 mm (range, 0.3-1.0 mm). Melanomas were characterized based on clinical and histological features that included location, thickness (Breslow), level of invasion (Clark), ulceration, and regression. Tumor location included the trunk (N ϭ 8), ear (N ϭ 6), lower extremity (N ϭ 5), upper extremity (N ϭ 3), and scalp (N ϭ 2). A Clark level III invasion was present in 15 cases with a mean thickness of 0.61 mm (range, 1.0 -0.32 mm). A Clark level IV invasion was present in 9 cases with a mean thickness of 0.72 mm (range, 0.95-0.30 mm). Histological evidence of tumor regression was demonstrated in 2 patients and ulceration was present in 1 patient.
Localization of the sentinel lymph node used a radiocolloid tracer that involved the intradermal injection of technetium-99 metastable sulfur colloid. This technique has been demonstrated to be effective and accurate. 18, 19 The injection sites varied based on the diameter of the lesion, but in general were made along the periphery of the tumor in a clockwise fashion at the 3, 6, 9, and 12-o'clock positions. Immediately after injection, imaging was performed and continued until the sentinel lymph node was visualized (15-20 minutes). After visualization, the patient was transported to the operating room for SLNB. The C-Trak gamma probe (Prime Source Surgical, Birmingham, AL) was used to detect radioactivity at the delineated point within the lymph node basin. In general, the sentinel lymph node was excised 2 to 5 hours after injection of technetium-99. This time interval is within the 6-hour halflife of technitium-99. The sentinel lymph node (or nodes) was excised. Complete removal of the sentinel node was confirmed by documenting no residual radioactivity activity within the lymph node basin. A closed suction drain was placed within the lymph node basin in all patients. The blue dye technique was not used in this series of patients.
Results
The radioactive lymph node was identified in all patients using the gamma probe. The data are presented in the Table. Regional lymph node metastases were demonstrated in 2 of 24 patients (8.3%). In these 2 patients, characteristics of the melanoma included location on the upper extremity, Clark level III invasion, and a Breslow thickness of 1 mm in the first patient; and Clark level III invasion and a Breslow thickness of 0.9 mm in the second patient. Neither patient demonstrated ulceration or regression on initial histological evaluation. Both patients with lymph node metastases died within 2 years of the initial diagnosis from systemic melanoma. No recur- SLNB ϭ sentinel lymph node biopsy; M ϭ male; F ϭ female; (Ϫ) ϭ negative; (ϩ) ϭ positive.
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rence of melanoma has been observed in the 22 patients without nodal involvement at the 2 to 5-year follow-up. No patient developed infection, lymphedema, or seroma after the SLNB.
Patient 1
A 66-year-old woman presented with a pigmented lesion on the tip of her right fourth finger. The lesion had been present for 1 year. The biopsy specimen demonstrated a 1.0-mm Clark level III invasive melanoma. Physical examination demonstrated an area of irregular pigment at the distal aspect of the nail bed (Fig 1) . No additional skin lesions or axillary adenopathy was appreciated. Operative management included amputation at the distal interphalangeal joint and right axillary SLNB. Pathology demonstrated that the thickness of the melanoma was 1 mm and metastatic melanoma was a single lymph node (Fig 2) . Computed tomography of the head, chest, abdomen, and pelvis was negative. Subsequent operative management included a formal axillary lymph node dissection that demon- Nahabedian et al: Sentinel Lymph Node Biopsy for the T1 Melanoma strated no melanoma in 11 of 11 nodes. Adjuvant therapy was initiated; however, systemic metastases were documented and the patient died 2 years after the initial diagnosis.
Patient 2
A 45-year-old man presented with a pigmented lesion on the right upper arm within a tattoo. The biopsy specimen demonstrated a 0.9-mm Clark level III invasive melanoma. Physical examination was notable for a well-healed incision, no axillary adenopathy, and no additional skin lesions. Operative management included wide excision and sentinel lymph node biopsy. Pathology demonstrated a no residual melanoma at the biopsy site and metastatic melanoma in the single sentinel lymph node. Computed tomography of the head, chest, abdomen, and pelvis was negative. Subsequent operative management included formal axillary lymph node dissection that demonstrated no additional melanoma in 21 of 21 lymph nodes. Adjuvant therapy was initiated; however, systemic metastases were documented and the patient died 18 months after the initial diagnosis.
Discussion
Patients with stage 1 melanoma are characterized as early stage with a low risk for metastases and mortality. Survival rates for these patients generally ranges from 91 to 95%. 12 These stage 1 melanomas are classified further as 1A and 1B. The stage 1A melanoma is a T1 lesion that is characterized by an absence of ulceration and a Clark level II or III invasion. The stage 1B melanoma is a T1 or T2 lesion that is characterized by either the presence of ulceration or a Clark level IV or V invasion. Traditional management for these patients with stage 1 and T1 melanoma includes wide excision without SLNB. However, there is an increasing body of evidence that supports SLNB for select patients with T1 melanomas despite the fact that a survival advantage may not be evident.
The need for SLNB in the patient with T1 melanoma has been controversial. 8, 17, 20 Arguments against SLNB include a low risk for regional metastases, minimal therapeutic and survival advantage, and potential morbidity such as lymphedema. 10, 13, 21 Arguments for SLNB include identification of patients who are at an increased risk of early metastases and local recurrence. It is speculated that early identification may confer a therapeutic and survival advantage. 6 -8,16,22,23 Previous studies that have shown that certain thin melanomas can be lethal may justify SLNB. 24, 25 In addition, there may be psychosocial benefits to these patients by performing an SLNB as a means of alleviating fear resulting from factors such as a previous personal history or family history of melanoma. 26 Thus, it was the primary goal of this study to determine whether SLNB for the T1 melanoma is necessary and beneficial. This study evaluated various clinical and histological features of T1 melanomas to determine whether regional metastases were more likely. These included the Breslow thickness, Clark level of invasion, location, ulceration, and regression. Previous studies have demonstrated that regional metastases correlate with the thickness of the melanoma and that the risk for dissemination is low for melanomas smaller than 1 mm. 27 However, melanomas smaller than 1 mm that extend to regions of the dermis that contain vascular and lymphatic vessels do have the capacity to metastasize. Anatomic studies have demonstrated the presence of a subpapillary plexus of arterioles, postcapillary venules, and lymphatics at the junction of the papillary and reticular dermis. 28 These structures are present at the Clark III level. Although Clark's classification according to the new World Health Organization classification appears to be a less useful prognostic indicator for melanomas larger than 1 mm in thickness, it is still useful for thin melanomas.
12
Ulcerated melanomas are associated with higher regional spread and recurrence because of their aggressive biological nature. 12 Regression of a melanoma on histological analysis creates uncertainty regarding maximal thickness and may be associated with metastases. 15, 29 Acral lentiginous melanoma is speculated to be distinct from the superficial spreading and nodular melanomas. The etiology does not appear to be related to ultraviolet irradiation or skin color, its behavior tends to be more aggressive, and its prognosis may be different. 17 using SLNB for thin melanomas, demonstrated no regional spread in 75 patients in whom the melanoma was less than 0.9 mm in thickness. Our current indications for SLNB for patients with T1 melanoma include tumors associated with Clark level IV or V invasion, ulceration, regression, a positive deep margin on initial biopsy, or previous melanoma. Acral lentiginous melanoma differs from the superficial spreading and nodular melanoma in that a Clark level III invasion warrants SLNB. Superficial spreading or nodular melanoma exceeding 0.9 mm in thickness should include SLNB regardless of other associated histological factors. This study also demonstrated that certain T1 melanomas can be fatal despite early identification of regional metastases. Morbidity was not observed in any patient after SLNB. Based on the outcomes of this study, further investigation into the biology of certain T1 melanomas is warranted. 
